ABSTRACT Several reported studies on the effects of polyvinyl chloride (PVC) dust in animals and man have been conflicting. The present study of the ventilatory function of 509 male workers exposed to PVC dust was made in 1977. Altogether 104 men exposed to PVC dust only, 112 men exposed to non-chlorinated solvents only, and 293 men exposed to a mixture of both completed the MRC questionnaire on respiratory function and performed simple spirometric tests (forced expiratory volume in one second and forced vital capacity). No differences were found between the three groups after allowance was made for age, height, and smoking. When exposure and smoking effects were considered separately, the latter was shown to be the dominant cause of reduced lung function. In this study work with PVC dust has not produced deleterious effects on ventilatory function.
Polyvinyl chloride (PVC), a large tonnage raw material of fundamental importance to the plastics industry, is a white powder that was until recently considered to be inert. The basic material is formed from its monomer, the gas vinyl chloride (VCM). Although VCM and PVC have been synthesised for over 30 years, it is only in the past 10 years that the sinister nature of VCM has become apparent. VCM has been found to produce a wide spectrum of clinical conditions, the most important being angiosarcoma of the liver in workers exposed to high concentrations of the gas in PVC production plants. This was discovered in 1974 and because a small quantity of the gas is carried forward with the PVC powder to its containers, and thus to the formulating industries the effects, if any, of the PVC powder came into question. The chance of finding effects similar to those associated with VCM is considered remote, since the concentrations are greatly reduced. The possibility of pulmonary changes being caused by inhalation of the dust however, has led to experimental and clinical research.
The cytotoxicity of various polymer dusts, including PVC, to suspensions of rat alveolar and peritoneal macrophages in culture' indicated that were also recorded. Non-smokers were defined as those who smoked less than one cigarette a day, had smoked less than 10 cigarettes a day for up to six months more than two years ago, or had smoked only cigars and pipes. Although prevalence of impaired lung function was statistically different between smokers and non-smokers for those aged 39 and younger, smoking was not found to be a significant factor above this age. In both smokers and non-smokers when exposed to PVC dust for more than 20 years the FEV1/FVC ratio was reduced. Though impaired flow was more frequent with increasing duration of exposure, volume impairment was not so related. Since there were only seven non-smokers in the group, any deductions about their performance were not thought to be justified.
In 1978 Arnaud et a18 described pneumoconiosis in a 53-year-old man who had been exposed for 23 years to PVC in the bagging area of a vinyl chloride polymerisation plant. The histological findings from the lung biopsy specimen of moderate diffuse fibrosis and several small focal lesions were identical to those reported by Szende et a/2 and those produced experimentally by Frongia et al. 3 Despite the radiological changes the patient had only a slight reduction in his vital capacity and no reduction in gas transfer factor, which suggested that the fibrosis was not of much functional significance.
Exposure to PVC and VCM together was thought to be important by Lilis et al,9 who found greater effect on lung function when these were combined than with either substance by itself. They studied workers in three plants, all of whom had mixed exposure to differing concentrations. Radiological lung fibrosis and altered pulmonary function tests were found in 96 workers exposed to PVC dust, the changes being more pronounced in people with long Chivers, Lawrence-Jones, and Paddle exposure. Smoking histories were related to abnormal chest radiographs, but no consistent link was found between these and abnormal lung function. Smoking and age were both related to obstructive lung function changes and because of this it was difficult to isolate the specific effect of occupational vital capacity and exposure to PVC.
In view of this conflicting evidence about a material generally accepted as inert, and because of the large number of people in contact with it in so many industries, it was thought that a large-scale study should be initiated to investigate lung function in workers handling PVC. Lung function tests were offered to all men working in the production areas associated with PVC and solvents. Of these 557 employees, 17 refused to take part and 31 were unavailable at the time of the tests, 23 being sick, four on holiday, three having left, and one being due for retirement. Since the population comprised the largest group in the works, leaving no comparable static non-exposed group available as controls, it was thought justified to use as controls those exposed to low levels of solvents. Therefore in the analyses the population is divided into three groups: those exposed only to PVC dust, those exposed to solvents, and those exposed to both. All the men were of the same racial origin. Table 3 As this large smoking effect may conceal an exposure effect, and as there may be a synergistic effect of smoking and exposure, smoking and exposure effects were compared (table 7) . Although two of the non-smoking groups are quite small, there is no deleterious effect of dust evident in any of the smoking groups, and the smoking effect is the same in each exposure group.
Finally, the effect of duration of exposure to PVC dust was considered when the effects of age, height, and smoking, typified by cumulative cigarette consumption, had been taken into account. Analysis showed that length of service had a negligible effect on the ventilatory function of those exposed to PVC dust, and supported the conclusion that their respiratory health is better than that of the controls. Chivers, Lawrence-Jones, and Paddle Table 7 Comparisons ofexposure and smoking classifications
